
Computation of Seismic Waveforms in Complex Media:  
Carbon Dioxide Sequestration Imaging 
 
V. A. Korneev and  G. M. Goloshubin 
 
Research Objectives 
The underground sequestration of CO2 presents a subsurface monitoring problem requiring new approaches. This CO2 specific 
problem is an important example of the need for effective tools applicable to subsurface imaging problems.  Seismic tomographic 
imaging methods are compromised severely when the target region and/or the background medium are complex at the 
wavelength scale of the probing waves. The relationship between seismic response and fluid saturation in a reservoir depends on 
many factors such as porosity and permeability of the reservoir rocks, viscosity and compressibility of the fluid, reservoir 
thickness and physical properties of the surrounding medium. But there is some general connection between the character of 
porous layer saturation and seismic response, which has to do with frequency content of reflected waves. We explore 
opportunities to use a frequency dependence of seismic reflections for underground reservoir imaging and monitoring.  
 
Approach 
We model a seismic response of dry and water saturated porous layer in laboratory using ultrasonic frequencies in order to find 
differences in seismic response due to character of fluid saturation. The effect of stronger reflections and travel time delays from 
water saturated layer is observed at low frequencies (Fig.1).  We compared the results of laboratory modeling with “frictional-
viscous” theoretical model and found that low (< 5) values of attenuation parameter Q and its approximate proportionality to 
frequency can explain the effect.  The values of Q were determined in a separate experiment using recordings of a transmitted 
field for a thick porous layer, where water saturated layer had attenuation about two times higher then in a dry layer. These 
findings can be used for detecting and monitoring liquid saturated areas in thin porous layers 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig.1  Data (left panels) and imaging of thin porous layers using common
offset gathers by different filtering for dry and water saturated cases. 
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